However, low splitting efficiency is a drawback in PCS, therefore simultaneous and multiple splitting of chromosomes has been impossible. In this situation, we developed a novel chromosome splitting technology called CRISPR-PCS. It is well known that double strand break (DSB) markedly increases homologous recombination activity around the DSB site in yeast (Agmon et al., 2009) . The CRISPR/Cas9 system is a genome editing technology that can induce targeted DSBs. By utilizing CRISPR/Cas9 system, we can induce DSB at any genomic locus and thus activate homologous recombination activity. CRISPR-PCS is a technology that combines CRISPR/Cas9 system with PCS, thus allowing the increase of splitting efficiency by approximately 200 fold. This drastically increased
efficiency enables simultaneous and multiple chromosome spitting. Overview of the CRISPR-PCS technology is illustrated in Figure 1 .
Figure 1. Overview of CRISPR-PCS.
In CRISPR-PCS, one gRNA expressing plasmid for the specific targeting site and two splitting modules are required to split yeast chromosome at a specific site. These DNA molecules are introduced into the Cas9 expressing strain, i.e., the strain carrying p414-TEF1p-Cas9-CYC1t plasmid. Transformants where the expected split event occurred are selected by auxotrophic marker selection. Closed black circles represent the centromere. Red and blue boxes represent the homology sequences for recombination. Arrows represent the telomere sequence.
Materials and Reagents
1. 10-100 μl pipette tips (e.g., Greiner Bio One International, catalog number: 685280) 2. 100-1,000 μl pipette tips (e.g., Greiner Bio One International, catalog number: 686290) 3 . PCR tube (e.g., Greiner Bio One International, catalog number: 683201) 4 . p426-SNR52p-gRNA. CAN1 .Y-SUP4t (Addgene, catalog number: 43803) 5 . p414-TEF1p-Cas9-CYC1t (Addgene, catalog number: 43802) 
Annealing reaction
To 9 μl solution from step B5, add 1 μl of 10x T4 ligase buffer (NEB). Incubate at 37 °C for 30 min.
Transformation of Escherichia coli
Transform E. coli DH5α strain by introducing 2 μl of solution from step B6. After incubating at 37 °C for 1 h, spread onto LB plate containing ampicillin.
Confirmation of plasmid construction by sequencing analysis

Note: Although most of the E. coli transformants harbor the desired gRNA plasmid, it is better to check by sequencing analysis using the primer 5'-ACGCCAAGCGCGCAATTAAC-3'.
www.bio-protocol.org/e2306 C. Construction of a splitting module with 50 bp homology sequence 1. After deciding a point to be split at Procedure A, design and purchase oligonucleotide primers to amplify any genetic marker gene flanked with 50 bp homology sequence corresponding to the upstream and downstream of the target splitting point at both primers (see Figure 2) . For PCR templates we used a pUG6 based plasmid set (Guldener et al., 1996) and perform transformation by the conventional LiAc/PEG method (Gietz and Schiestl, 2007 
Data analysis
The number of transformants varies in every experiment. Generally, when targeting only one genomic site, several hundred or more transformants can be obtained and almost all the transformants harbor expected splitting. Even when targeting multiple sites, you can obtain several hundred transformants, although the frequency of transformants with expected splitting is decreased. Examination of transformants should yield at least one correctly split transformant out of 10 transformants. 
